. Confocal microscopy images of immunofluorescence of RyR2 antibodies in 25 SANCs (image 1 shows two cells: 1a and 1b). RyRclusteringenablescalciumclock Video 2. 3-D model of SANCs generates chaotic "calcium fibrillation" consisting of many small wavelets when an initial SR calcium load of 1.15 mM is increased only slightly by 4% (vs. conditions in Video 1) to 1.2 mM and self-synchronization is lost. Except for the SR calcium, all other parameters remained the same as in the simulation shown in Video 1. The cytosolic [Ca 2+ ] is coded by red shades from 100 nM (black) to 5,000 nM (saturation). Calcium dynamics is shown only for the outer shell of cytosolic voxels. See also Fig. 6 .
Video 3. Local calcium dynamics of a free-running calcium clock in a 3-D SANC model with a random network of RyR clusters simulated immediately after the switch to a voltage clamp at 50 mV, i.e., at a potential close to the onset of the L-type current. With time, LCR events become less synchronous, as cell calcium declines as a result of extrusion of calcium by NCX. The cytosolic [Ca 2+ ] is coded by red shades from 100 nM (black) to 5,000 nM (saturation). JSR [Ca 2+ ] is coded by a cyan color from 0 (black) to 600 µM (saturation). Calcium dynamics is shown only for the outer shell of cytosolic voxels. k NCX = 45 pA/pF. See also Fig. 11 . Video 4. Chaotic, high amplitude calcium fluctuations in the steady state in a 3-D SANC model under voltage clamp at 3 mV, i.e., at a potential at which I NCX is close to zero and cell calcium is not depleted. The cytosolic [Ca 2+ ] is coded by red shades from 100 nM (black) to 5,000 nM (saturation). JSR [Ca 2+ ] is coded by a cyan color from 0 (black) to 600 µM (saturation). Calcium dynamics is shown only for the outer shell of cytosolic voxels. P up = 12 mM/s. See also Fig. 12 .
Video 5. Limited-size LCR events are generated in the steady state after depolarization to 50 mV in a 3-D SANC model. Calcium dynamics is shown only for the outer shell of cytosolic voxels. Calcium is shown by red shades on an enhanced scale (500 nM saturation, 100 nM black). JSR [Ca 2+ ] is shown on an enhanced scale (560 µM saturation, 480 µM black) by cyan color. Calcium dynamics is shown only for the outer shell of cytosolic voxels. k NCX = 45 pA/pF. See also Fig. 14. Video 6. Same 3-D model simulation set as in Video 5 but showing complex spatiotemporal pattern of local SR Ca 2+ depletions. Limited-size LCR events generate limited SR calcium depletions within the LCR close proximity. But the depletions are surrounded by a halo in which uptake of cytosolic calcium by SERCA produces increased FSR calcium in advance of the leading edge of the wave. FSR and JSR calcium are shown on an enhanced scale (560 µM saturation, 480 µM black) by red and cyan shades, respectively. See also Fig. 15 and Results for more details.
Video 7. The "coupled clock" function in 3-D SANC model. Simulations of local cytosolic calcium dynamics within outer shell and in a cell cross section performed using a 3-D SANC model spontaneously firing action potentials (red curve). Rising diastolic calcium release consists of multiple propagating LCR events that expand by recruitment of couplons that increases NCX current (green curve). L-type current (blue curve) triggers release by a local control mechanism in each couplon, simultaneously depleting the JSR in all couplons, thereby resynchronizing the clocks. See Results for further details and Figs. 18 and 19. The cytosolic [Ca 2+ ] is coded by red shades from 0.1 µM (black) to 5 µM (saturation). JSR [Ca 2+ ] is coded by cyan color (1,000 µM saturation, 650 µM black). k NCX = 45 pA/pF and P up = 24 mM/s. Video 8. Same as in Video 7, but showing local calcium dynamics within FSR (instead of cytosolic calcium). FSR and JSR calcium are shown by red and cyan shades, respectively (1,000 µM saturation, 650 µM black).
Video 9. "A partially coupled clock" function in a 3-D SANC model in which NCX density (k NCX ) was reduced from 45 (Videos 7 and 8) to 17.5 pA/pF, with all other model parameters and display settings remaining the same as in the simulations shown in Videos 7 and 8. See Fig. 20 and Results for details. Video 1. Periodic global calcium waves in a 3-D model of SANCs with initial SR calcium load of 1.15 mM. In this SANC model, couplons were spaced regularly at 0.7-µm spacing longitudinally and azimuthally. RyR cooperativity was set to 3. The cell was "sealed" to calcium by disabling NCX, L-type current, and background current, and voltage clamping at 65 mV. The cytosolic [Ca 2+ ] is coded by red shades from 100 nM (black) to 5,000 nM (saturation). Calcium dynamics is shown within the outer shell of cytosolic voxels (i.e., directly linked to cell surface membrane). See also Fig. 5 .
Model Equations

L-type Calcium Channel
Transition rates (states numbered from 1 to 8). 
4-aminopyridine-sensitive currents (I 4AP =I to + I sus ) Ca 2+ -background current (I bCa )
Na + -Ca 2+ exchanger current (I NCX ) in each voxel (excluding junctional membrane area) 
